Water-forming NADH oxidase protects Torulopsis glabrata against hyperosmotic stress.
A heterologous water-forming NADH oxidase was introduced into Torulopsis glabrata and the effect on cell growth under hyperosmotic conditions was investigated. Expression of the noxE gene from Lactococcus lactis NZ9000 in T. glabrata resulted in a marked decrease in the NADH : NAD+ ratio and higher activities of key enzymes in water-regenerating pathways, leading to an increase in intracellular water content. NaCl-induced reactive oxygen species production was also decreased by the introduction of NADH oxidase, resulting in a significant increase in the growth of T. glabrata under hyperosmotic stress conditions (3824 mOsmol/kg). The results indicated that the osmotolerance of cells can be enhanced by manipulating water-production pathways.